Nine hundred and twenty-nine patients with chronic simple glaucoma or ocular hypertension were followed for one to thirteen years using the King's College Hospital glaucoma data base.
This paper considers the pattern and progress of the visual field loss of patients initially diag nosed as chronic simple glaucoma or ocular hypertension and who were recorded in the King's College Hospital glaucoma data base.
The results are then related to those of our other analyses, on the relationship of the level of the untreated intraocular pressure to initial visual field loss and the level of treated intraocular pressure to visual field progress.! Com ments on the nature of chronic simple glaucoma and ocular hypertension and their management are made.
Method
The intraocular pressure was measured using the Goldmann applanation tonometer (Haag Streit, Bern) and the visual fields assessed by the Friedmann Visual Field Analyser (Clem ent Clarke, London) in which the 30° visual field was divided into quadrants and each quadrant was further divided into three zones which from the fixation point were 0-10°, 10-20° and 20-30°, containing two, four and three, stimulus loci respectively2. Units of four decibels were employed which both shortened the test to avoid patient fatigue and involved only single numbers for the ready calculation of mean threshold sensitivity. The threshold sensitivities of all the points tested in each zone were averaged to give a mean zonal value (Fig. 1) . The display of mean zonal threshold sensitivities was in the form of a 'field cross', as shown, and an average threshold value for the whole 30° field could also be simply calculated. This method shows at a glance in single numbers the mean sen sitivity of 12 clinically useful zones of the field and a mean value for the field as a whole. The method was devised for computer storage and has been used at King's College Hospital for over twenty years. It has been found invalu able for field comparisons over a long period. The method is of general application and has been equally useful for long term visual field surveillance using the Octopus perimeter.
In this paper some of the threshold values have been converted to decibel units for com parison with existing literature.
An analysis of the presenting and final threshold sensitivity of the 12 zones was carried out both in eyes with ocular hyper tension and chronic simple glaucoma. It was considered that analysis of the progress of static threshold values would give more infor mation and have advantages in interpretation compared with the method of finding the fre quency distribution of defect to one particular stimulus which has sometimes been used in previous visual field studies of this type. 3.4 Eyes in the Study (Tables I and II) The study included 542 right eyes and 527 left eyes with chronic simple glaucoma followed 
Diagnostic Criteria
The 381 eyes with ocular hypertension were so categorised because they satisfied the criteria of the Ferndale Survey definition for 'con firmed ocular hypertension's and though some did show occasional points of slight depres sion of field sensitivity these could not on tra ditional clinical criteria be considered to be glaucomatous.
The 1069 eyes with chronic simple glaucoma satisfied the Ferndale criteria for this diagnosis.
Results
The initial, final and the change in mean sen follow up was fairly uniform over the whole field and was greater than the difference in changes between the zones.
The results for 527 left eyes are similar and are shown in Figure 3 . Figure 4 gives the corresponding measure ments for 183 right eyes with ocular hyper tension. The initial mean sensitivities are, of course, greater than for chronic simple glaucoma but the ranking of zones is the same. The change in mean sensitivity over the period of follow up was also lower than for chronic simple glaucoma. The similarity in ranking of the initial and final sensitivities of the zones is illustrated in Figure 6 for chronic simple glaucoma.
The four zones with low sensitivities are clearly identified. Figure 7 illustrates the agreement in rank ing for the initial sensitivities between chronic simple glaucoma and ocular hypertension eyes and Table III gives the Kendall correla tion coefficients between mean sensitivities of eyes with chronic simple glaucoma and ocular hypertension both for initial and final read ings. The correlations are reasonably good especially for final readings and the statistical significance is high.
In case lens opacity or retinal degenerative changes may have contributed to the general depression of field sensitivity especially for the inner zones, a subset of 102 right eyes whose final visual acuity was 6/6 or better were similarly analysed as shown in Figure 8 .
Although smaller numbers allowed more variable results the central zones did show relatively less deterioration than before, especially the two lower inner zones. Similar results for a corresponding subset of 91 left eyes are shown in Figure 9 .
A linear plot of the initial and final thresh olds of the subset shows that the ranking of zones is unchanged compared with the whole group.
Discussion
The data support the view that the difference between ocular hypertension and multifac- torial chronic simple glaucoma is the effect of intraocular pressure relative to the influence of other risk factors for glaucomatous optic atrophy and not the presence of a different specific disease process. They support the concept that chronic simple glaucoma and ocular hypertension are each a part of a Primary Open Angle Glaucoma Complex in which risk factors have contributed in varying proportion to any optic nerve damage which has occurred.
The primary type of low tension glaucoma in which optic nerve damage appears to be predominantly the result of vascular failure in the choroid and the optic nerve head aggra vated by the intraocular pressure at whatever level, is the third main element in the complex.
The distribution of normal thresholds has been provided for the Octopus perimeter The overall reduction of mean sensitivity throughout the field is the striking feature in both chronic simple glaucoma and ocular hypertension and this tends to be greater than the change between different parts of the field which has been so emphasised as a feature of chronic simple glaucoma in the past. It is nevertheless appreciated that in individual cases striking arcuate or temporal wedge depression of the field occurs in chronic simple glaucoma as an expression of nerve fibre bundle damage particularly those appar- ently more vascularly determined as indicated by splinter haemorrhages on the optic disc. In the past, however, the adherence of oph thalmologists to kinetic perimetry and the plotting of isopters has led to a misleading emphasis on the importance of arcuate defects and a failure to appreciate that such changes are often small compared with the general loss of sensitivity throughout the field which nevertheless leaves the central field, at and just below fixation as still the most sensitive area, because of its very high threshold sen sitivity initially. The role of the intraocular pressure in the genesis of chronic simple glaucoma as well as the value of its reduction by treatment has been denied by some oph thalmologists. 7, 8, 9 The available evidence sug gests not only that other factors are operative, but they are even more important than the level of the intraocular pressure. This was indicated by an analysis of the same data base ten years ago.lO when a decision curve for the relationship between intraocular pressure and visual field loss (Fig. 10) showed that intra ocular pressure was a poor indicator of field loss and that the trade off between sensitivity and specificity was at a cut-off point of 26 mm Hg. Yet intraocular pressures above 26 mm Hg only gave three times the risk of field loss compared with pressures below this level (Risk Ratio 2.8), though there were some significant age and sex variations which require further research.
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One of our recent analyses already submit- ted for publication I has nevertheless shown (Fig. 11) that the higher the pre-treatment intraocular pressure the worse is the present ing field and in addition (Fig. 12 ) that those with a higher mean treated intraocular pres sure tended to lose field faster than those con trolled to a lower level. It must be emphasised that although these relationships were high l y significant statistically the correlation coeffi cients, particularly for the effect of treatment, were fairly low. Quigley and his colleaguesl2 have shown that extensive optic nerve damage can pre date 'detectable abnormality in standard perimetry' and this, together with the findings recorded here and the observations of many other investigators indicate the need for a reappraisal of management policy both for patients with 'confirmed ocular hypertension' as previously defined and for those with areas of minor field depression even though the intraocular pressures are within the statis tically 'normal' range.
The objective is to bridge what we regard as the 'Quigley Gap', the period in which there is no demonstrable perimetric defect, yet other visual function tests may reveal optic nerve fibre destruction, which doubtless would be confirmed if the pathological anatomy was accessible. This is especially important because a pre vious analysis of the same data-base indicated that the leading risk factor for field loss in treated chronic glaucoma was the degree of initial loss before treatment commenced. difference between ocular hypertension and chronic simple glaucoma each of which forms part of the primary open angle glaucoma complex.
(b) In the group studied, the outstanding mean visual field change detected in both chronic simple glaucoma and ocular hyper tension was a fairly uniform depression of mean sensitivity throughout the field together with a lesser variable extra depression in the arcuate areas. Even mild, apparently non specific, visual field depression may well indi cate the presence of the primary open angle glaucoma complex and especially if the diur nal phasing reveals peaks above about 18mm Hg. giving numerical threshold values and pupil diameters at a standardised background brightness and ambient lighting, so that exist ing or progressive depression of general field sensitivity, as well as differential (usually arcuate) depression, can be detected and measured. The results of other tests of visual function such as contrast sensitivityl4.15 or blue-yellow colour vision16 may well indicate which patients require treatment. The pres ence of other risk factors such as a family history of chronic glaucoma, high myopia or diabetes would also influence this decision_ (d) While recognising that intraocular pres sure is not the only factor in glaucomatous visual field loss, a vast amount of anecdotal experience as well as quantification studies as those mentioned above, suggest that it would be an error to deny either its relevance or the therapeutic value of its reduction. In the future, we shall doubtless have additional means of treating the primary open angle glaucoma complex, but at present if a patient's visual field continues to deteriorate, the clinician now has evidence to justify reducing the peak diurnal intraocular pres sure by medical treatment or if necessary sur gery, not just to the statistically derived 21 mm Hg but to much lower levels.
